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1. The following documents (D) are referred to in this communication; the numbering 
will be adhered to in the rest of the procedure: 

D1: Patent Abstracts of Japan JP5007109 
& JP05007109A 

D1T: An automated translation of the JP05007109A was found at the IPDL 

website of the Japanese Patent Office; a copy of the document is annexed to 
the communication 



2. An international preliminary examination report has already been drawn up for the 



EPO Form 2S06 01. 91 CSX 



* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the built-in antenna for cellular phones. 
[0002] 

[Description of the Prior Art] drawing 4 - the line of the conventional technique « it is drawing showing the configuration of the portable 
telephone which arranged the antenna As for a matching circuit and 5, the radio transmitter-receiver with which a portable telephone and 2 are 
mounted in a printed circuit board, and 3 is mounted for 1 on a printed circuit board 2, and 4 are [ a transmitting antenna and 6 ] receiving 
antennas. The output of the radio transmitter-receiver 3 is entered and transmitted to the transmitting antenna 5 via a matching circuit 4. 
Moreover, the signal which the receiving antenna 6 received goes into the radio transmitter-receiver 3 via a matching circuit 4. A length 
changes with frequencies of the subcarrier (henceforth a carrier) to use, and, generally the transceiver antennas 5 and 6 are set to 1/4lambda 
(the lambda=v/f vrvelocity of light, f carrier frequency). 

[0003] Next, an operation is explained. In drawing 4 , a power supply section, a control section, the voice section, etc. are included in the 
printed circuit board 2. Within the radio transmitter-receiver 3, a subcarrier becomes irregular and the output from a printed circuit board 2 goes 
into a matching circuit 4. A matching circuit 4 is for taking impedance matching of the transmitting antenna 5 and the radio transmitter-receiver 
3, and as generally shown in drawing 8 , it is constituted by inductance a and capacitor b. The subcarrier added to the transmitting antenna 5 is 
emitted to space by the transmitting antenna 5. It is received by the receiving antenna 6 and the Hertzian wave transmitted from the base 
station side is efficiently sent to the radio transmitter-receiver 3 through a matching circuit 4. The radio transmitter-receiver 3 restores to the 
subcarrier which received, and outputs it to a printed circuit board 2. Next, the transceiver antennas 5 and 6 are explained. In the portable 
telephone, the grounding antenna of 1/4lambda is mainly used from the geometrical problem. Antenna length I [m] of this grounding antenna, a 
voltage-current distribution, etc. are shown in drawing 6 . In this case, since it is the current maximum and the voltage minimum in the antenna 
base when antenna length I is 1/4lambda, it will be in the series resonance status and the impedance of an antenna becomes only a resisted 
part. The subcarrier currently used by the actual portable telephone etc. 254MHz (1 / 4Jambda0.295m) of however, transmitting sides, Since it 
is difficult to be 380MHz (1 / 4lambda0. 197m) of receiving sides, and to mount the antenna of the length of 1/4lambda geometrically, it is shown 
in drawing 7 - as - generally - the antenna with which antenna length becomes below 1/4lambda is main, and since an antenna impedance 
becomes capacitive in this case, it is necessary to put in inductance a in series and to rectify it like the matching circuit of drawing 8 
[0004] 

[Problem(s) to be Solved by the Invention] Since the conventional built-in antenna for cellular phones was constituted as mentioned above, in 
order to take impedance matching, the matching circuit had to be prepared, the point which there is no degree of freedom of a configuration 
and can be arranged was decided, and it had troubles, like mass-production nature is bad. 

[0005] This invention was made in order to cancel the above troubles, and it aims at obtaining the built-in antenna for cellular phones with a 

small sufficient performance. 

[0006] 

[Means for Solving the Problem] On a flexible printed circuit board, it miniaturizes, while it forms the shape of spiral, and in the shape of zigzag 

and thin type is formed, and the built-in antenna for cellular phones concerning this invention is formed for cellular phones. 

[0007] 

[Function] Since it formed the shape of spiral, and in the shape of zigzag on the flexible printed circuit board, the built-in antenna for cellular 
phones in this invention becomes good, with thin type-ization, the degree of freedom of radiant efficiency of a configuration also increases, and 
it can miniaturize it 
[0008] 

[Example] One example of this invention is explained about drawing below example 1 . In drawing 1 , the radio transmitter-receiver with which a 
portable telephone (mainly cordless telephone machine) and 2 are mounted in a printed circuit board, and 3 is mounted in the printed circuit 
board 2 for 1 , and 5 are the relay substrates for a transmitting antenna and 6 connecting a receiving antenna and 7 connecting the transceiver 
antennas 5 and 6 with the radio transmitter-receiver 3. Drawing 2 is a conductor pattern view of the transmitting antenna 5 as an example. This 
conductor pattern makes pattern width of face from 35-micrometer copper foil, wraps the periphery in a 25-micrometer polyimide, insulates, and 
sets thickness of a printed circuit board to 100 micrometers or less. 

[0009] Next, an operation is explained. Since it is the same as that of the conventional technique about flowing of an electric signal, an 
explanation is omitted here, drawing 2 - setting - a conductor ~ merit has taken 1/4lambda (0.295m) of the subcarrier (254MHz) of a target 
portable telephone (cordless telephone machine) by forming a conductor in the shape of spiral Moreover, although it is a factor about the loss 
called dielectric dissipation factor (henceforth tandelta) of the flexible material surrounding the conductor pattern which poses a problem most, 
the polyimide which is an insulating material is excellent in the RF property, and hardly becomes a problem, but hardly changes with the glass 
epoxy-group plate with which the property of the binder which pastes up a conductor and an insulating material is generally also used by the 
RF to 1GHz grade and which is a printed circuit board. And since it is very thin thin with 100 micrometers or less, it is thought that there are few 
losses in this fraction, moreover - although a thing large to some extent is desired, in order for the bandwidth of the antenna used for a 
portable telephone etc. to widen this bandwidth - general -- a line - although it is realizable by making the path of an antenna thick -- the 
conventional line - with the antenna, the path was also restricted to some extent On the other hand, with the antenna of this invention, by 
forming a conductor in the shape of spiral, as shown in drawing 4 , there is work which makes the path of an antenna thick in equivalent, and 
the large bandwidth of an antenna can be taken as mentioned above. Since it is hard to be influenced of a human body and it is hard to receive 
an interference of a transceiver Hertzian wave, the antenna for transmission and reception is separated respectively, and it is arranging in the 
point side face of a portable telephone. 

[0010] in order that the configuration of an example 2. antenna may be free and may attain wide band-ization of an antenna by the device 
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mounted - an antenna - wide band-ization of an antenna can be attained also by forming a conductor in the shape of zigzag, as shown in 
drawing 3 
10011 J 

[Effect of the Invention) As mentioned above, since the antenna is formed the shape of spiral, and in the shape of zigzag on a flexible printed 
circuit board according to this invention, wide band-ization can be attained and the built-in antenna for cellular phones with sufficient radiant 
efficiency can be obtained. 
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CLAIMS 



(Claim(s)] 

[Claim 1] (1) the flexible printed circuit board which arranged in the termination side from the nose of cam side in the configuration which had 

width of face near the portable telephone side face, and was built in the aforementioned portable telephone, and the antenna in which the 

pattern was made to form the shape of the shape of spiral, and zigzag distributed crosswise in accordance with the aforementioned substrate 

configuration on the aforementioned flexible printed circuit board - the built-in antenna for cellular phones possessing the conductor 

(2) an antenna - a conductor - the built-in antenna for cellular phones given in the 1st term of a claim which insulated the circumference by the 

poiytmide 
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DRAWINGS 



[Drawing 1] 
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<54) RADIO EQUIPMENT ANTENNA 

(11) 6-20490$ (A) (43) 22.7.1994 (19) JP 

(21) Appi. No. 5-16909 (22) 7.1.1993 

(71) NIPPON MOTOROLA LTD (72) RYUICHI MASUDAG) 
(51) Int. CP. H04B1/38 



PURPOSE: To entirely miniaturize a radio equipment antenna and to secure 
the radiation characteristic equivalent to a dipole antenna by setting two plane 
antennas at the points near the edge part of a radio equipment to ensure a 
function equivalent to a i/4 -wavelength antenna and by constructing an equiva- 
lent 1/2- wavelength antenna for both transmission and reception. 

CONSTITUTION: The plane antennas 2 and 3 which function equivalently to 
a 1/4 -wavelength antenna are set close to each other and electrically connected 
to a casing 1 where the short circuit elements 4 and 5 are set at ground 
potentials at their positions close to each other. Thus both antennas 2 and 
3 can function as a whole equivalently to a 1/2-wavelength antenna for both 
transmission and reception. Therefore the antenna radiation characteristic sub- 
stantially equal to that of a dipole antenna of 1/2 wavelength is secured. Then 
the satisfactory radiation characteristic is obtained comparing in case where 
a single antenna functioning equivalently to the 1/4 -wavelength antenna is used. 
That is. the electric field induced at the casing 1 is reduced and the antenna 
radiation characteristic is improved. 
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